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For many towns and villages along the Pacific coast of northern Japan, fishing and aquaculture had been the primary industries. 
For example, there were over 1200 long-lines for culturing scallops, oysters and edible ascidians as well as around 120 salmon farm 
cages in Onagawa Bay. However, the 2011 Great East Japan Earthquake and tsunami devastated entire aquaculture installations 
and severely damaged the associated ecosystem. To assess the change in the state of the marine ecosystem, multi-seasonal surveys 
were conducted to characterise spatio-temporal dynamics in a range of physical, biological and aquaculture-related parameters 
across Onagawa Bay between 2012 and 2018. Benthic macrofaunal abundance, biomass and species diversity were examined as 
indicators of environmental health and trends. These metrics increased steadily from the lowest values at the beginning to the highest 
over time. During the same period, the spatial extent of aquaculture facilities recovered steadily up to ~75 % of the original state. 
The multivariate analysis revealed the observed spatio-temporal variability in benthic macrofaunal community was significantly 
explained, primarily, by proximity to the nearest aquaculture facilities, fetch length, sediment grain size, and the total area of 
the aquaculture facilities. This study shows the importance of coastal aquaculture re-building in determining the occurrence and 
distribution of benthic macrofaunal communities and thereby influencing recovery of seafloor biota at ecosystem scales following 
even a catastrophic natural disaster.
Toyonobu FUJII (E-mail: toyonobu.fujii.a8@tohoku.ac.jp)
My research interest centres on identifying both natural and anthropogenic factors affecting 
changes in the distribution of marine fauna and flora across a range of spatial and temporal scales. 
Currently I investigate the impacts of the 2011 Tohoku earthquake and tsunami on the dynamics 
of marine coastal ecosystem in Onagawa Bay, Japan, to better understand the potential role 
of coastal anthropogenic activities in the ecology of marine biological populations around the 
disaster-affected region. I would like to make a significant contribution in developing a unifying 
multiple-stressors approach for the study of marine socio-ecological system dynamics in order to 
efficiently understand, predict and manage marine environments and resources.
